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A team of scientists have discovered that astrocytes are linked to the buildup of a toxic protein that is one
the hallmarks of Parkinson's disease. The work suggests an important role for glial cells in Parkinson's
disease and offers potential new targets for developing therapies.

FULL STORY

A team of scientists led by Prof. Antonella Consiglio from the IDIBELL and the University of Barcelona (UB),
and Prof. Angel Raya from the Center of Regenerative Medicine of Barcelona (CMR[B]/IDIBELL) have
discovered that defective versions of human brain cells called astrocytes are linked to the buildup of a toxic
protein that is one the hallmarks of Parkinson's disease. The studied astrocytes, derived from Parkinson's disease
patients with a genetic mutation that affects cell clean-up functions, caused more accumulation of the toxin, α -
synuclein, than those derived from healthy individuals. The work, which appears January 10 in the journal Stem
Cell Reports, suggests an important role for glial cells in Parkinson's disease and offers potential new targets for
developing therapies.
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"Our overall results completely turn our previous view of the participation of astrocytes in Parkinson's disease
upside down. From mainly bystander cells with some early protective role, we believe they should now be
considered as critical players that spread the disease and amplify the degree of neuronal degeneration," says
Consiglio, group leader at IDIBELL and prof. at the Faculty of Medicine and Health Sciences of the University
of Barcelona, the Institute of Biomedicine of the UB (IBUB).

Star-shaped astrocytes extend branching tendrils around synapses and along blood vessels. It was known by
post-mortem analysis of brain tissue from Parkinson's disease patients that astrocytes showed abnormal
accumulation of α-synuclein. However, this was interpreted by most researchers as a secondary response, as if
astrocytes were trying to clear up α-synuclein aggregates from neurons.

In view of these previous studies, the researchers decided to develop a new cell culture system from human
cells. Using cells derived from Parkinson's patients with a LRRK2 mutation, in collaboration with Dr. E. Tolosa
from the Unit of Movement Disorders at Hospital Clínic, in Barcelona, the researchers generated stem-cell-
derived glia cells. "Our results show that astrocytes from Parkinson's disease patients are altered, in the sense
that they accumulate abnormal levels of α-synuclein," adds Consiglio, who holds an ERC grant.

The researchers then used CRISPR gene editing to track the toxic α-synuclein as it was generated by the stem-
cell-derived astrocytes and transferred to dopamine-producing neurons. "We found that the accumulation of α -
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synuclein caused the targeted neurons' projecting branches -- axons and dendrites -- to shorten and disintegrate,
resulting in neuronal death even to neurons from healthy individuals," says Angelique di Domenico, co-first
author and former postdoctoral fellow in the Consiglio lab "In contrast, when healthy astrocytes were cultured
with neurons from Parkinson's disease patients, axons and dendrites regenerated and α -synuclein was prevented
from accumulating, ultimately restoring neuronal function," adds di Domenico.

The researchers used a drug -- developed to treat abnormal intracellular buildup of toxic materials -- on the
Parkinson's disease astrocytes. " For this work, we tested, in collaboration with Prof. A.M. Cuervo from the
Albert Einstein College, NY, the effect of drugs that restore the function of cellular degradation pathways, and
found that they prevent the appearance of alterations in patients' astrocytes, as well as the spread of the disease
to dopaminergic neurons," Prof. Raya says. "While these results pave the way to using astrocytes as a target for
novel therapies, there is much to be learned before these treatments can be translated to human beings."

"iPSCs derived from patients have undoubtedly accelerated advances in developing genuinely human
experimental models of diseases; This work would not have been possible without the PD patients with
Parkinson's disease who participated in the study. From a more technological standpoint, we were really
surprised by the results of our experiments on α-synuclein transfer, which were unambiguous," Consiglio
concludes. Next steps involve investigating astrocytes from the 85 to 90 percent of Parkinson's cases that are
sporadic, with no known genetic cause.
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Steroid Discovered in Dogfish Sharks Attacks Parkinson's-Related Toxin in Animal Model

Jan. 16, 2017 — A synthesized steroid mirroring one naturally made by the dogfish shark prevents the buildup
of a lethal protein implicated in some neurodegenerative diseases, reports an international research team ... read
more

Scientists Identify New Lead in Search for Parkinson's Cure

Oct. 5, 2016 — A protein that may safeguard neurons from the ravages of Parkinson’s disease has been
identified by a team of scientists. Parkinson's disease is a progressive disorder that takes years to develop. ...
read more

Parkinson's Disease Protein Plays Vital 'Marshalling' Role in Healthy Brains

Sep. 19, 2016 — Researchers have established how a protein called alpha-synuclein, which is closely associated
with Parkinson's Disease, functions in healthy human brains. By showing how the protein works in healthy ...
read more

Key to Parkinson's Disease Neurodegeneration Found

June 8, 2016 — A major reason why the Parkinson's-related protein alpha-synuclein, a major constituent of the
Lewy bodies that are the pathological hallmark of Parkinson's disease (PD), is toxic to neurons in the ... read
more
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